We have measured Der p I concentrations over six months in two groups of houses: one was treated with solidified benzyl benzoate (Acarosan: Crawford Chemicals, Milton Keynes) and in the other mites were killed by freezing with liquid nitrogen.
Methods
We assayed Der p I concentrations in dust collected from the homes of 20 randomly selected patients with asthma in South Manchester. The selection was made from a random starting point in the skin test records for 1989, as described in an earlier paper."0 The houses were randomly assigned to be treated with either Acarosan or liquid nitrogen. In each house we treated the carpets and soft furnishings in the living room and the carpet and mattresses in the bedroom used by the patient.
As part of a parallel allergen surveillance study we studied 40 Figure 1 shows the absence of significant changes in Der p I concentrations in dust collected from the three sampling sites in each house treated with Acarosan over the six months of the study. Figure 2 shows similar data for the houses treated with liquid nitrogen. The lack of efficacy of these two treatments is also apparent from the absence of a significant difference between the concentrations in the dust from the treated houses and the control houses. Within the control houses there was an increase in Der p I from all three sampling sites in October-significant for mattresses and bedroom carpets (p < 0 05) but not for living room carpets (p = 0 056). This increase was not present in either of the treated groups of houses, suggesting that Acarosan and liquid nitrogen did have a minor effect, but this level of efficacy enabled them to reduce the rate at which new Der p I antigen was generated only to a level that was in equilibrium with the rate of removal. Treatment did not produce significantly lower concentrations than in the control houses at any time point or sampling site.
More striking was the wide variation in Der p I concentrations between houses. This 100-1000 fold variation far outweighs the 2-3 fold increase seen in October in the control houses as well as the even smaller effects of acaricide treatment in the two study groups.
Discussion
Very little information is available on how acaricides affect allergen concentrations. Despite this paucity of data, acaricides are being widely promoted as effective means of reducing exposure to allergen. Lau-Schadendorf et al8 showed that Acarosan failed to reduce Der p I up to two months after application and, although total allergen (Der p I and the other important allergen, Der f I) was reduced in carpets, the magnitude of change was small and likely to be clinically insignificant. An earlier study showed that pirimphos methyl reduced Der p I by half in six weeks.6 Der p I is a very persistent allergen9 and this study failed to address the important question of how this rate of disappearance of the allergen was possible unless the acaricide either altered the allergen or in some way promoted its removal.
A recent paper reported an improvement in the symptoms of allergic rhinitis in patients (see table) . Measures to reduce exposure to house dust mite allergen over short periods must eliminate the allergen from the environment if they are to be effective. Eliminating the source of allergen alone can succeed only if (a) the source is completely eliminated and (b) the allergen does not persist for longer than it takes for the source to return. The reason for the absence of effect with the two methods we have tested is likely to be a combination of these two factors.
Acarosan produces an unpredictable mite kill rate, especially in mattresses, where it is applied only on the surface whereas the mites are concentrated deeper inside. This lack of complete acaricidal effect may allow sufficient mites to survive to maintain allergen concentrations. The increase in October seen in the control houses, possibly in response to changing environmental conditions, was abolished, which suggests that the numbers of mites did decrease after Acarosan treatment-but only to levels at which their production of allergen was counterbalanced by natural removal from the environment.
The We treated only two rooms in each house, a decision influenced by the cost and time required to treat entire houses. Whether the limited nature of the treatment accelerated the recolonisation of treated rooms because mites were carried in from adjoining areas remains unanswered. Possibly a more significant decrease in Der p I concentrations would occur if entire houses were treated but this would make the treatment more expensive and time consuming. We also did not ask patients to embark on rigorous cleaning regimens as these are impractical in terms of time and effort and unlikely to be complied with. All houses were cleaned with conventional vacuum cleaners throughout the study and the differences between treated and control houses are unlikely to be due to varying intensiveness in cleaning.
The absence of significant reductions in the concentrations of Der p I after the use of Acarosan and liquid nitrogen raises the issue of whether acaricidal treatment is an appropriate strategy for avoiding the allergen. If the aim is to reduce exposure to Der p I then attention must be directed towards methods that eliminate or alter the allergen-for example, use of tannic acid, barrier methods that separate the patient from the allergen or perhaps most importantly-reducing the humidity of the indoor environment to make it less favourable to growth of the mites. These measures are more likely to reduce exposure to the allergen than elimination of the mites because Der p I clearly persists for several months after acaricide treatment.
